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[Abstract] Objective To analyze the trends and hotspots in research related to microbiomes and microbes of den-

tal caries; in addition, the study seeks to provide a reference for caries research. Methods We searched the Web of Sci-
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ence Core Collection (WOSCC) to extract relevant literature in the field of microbiomes and microbes of dental caries
published from 2014 to 2023. We used bibliometric visualization evaluation methods such as CiteSpace to conduct visu-
alized analysis of factors that include the number of publications, journals, countries, authors, institutions, co-cited refer-
ences, and keywords. Results A total of 3 192 references were extracted, including 2 664 articles and 528 reviews.
The number of annual publications is increasing. The United States and China lead the number of publications, with the
United States demonstrating a greater capacity for international collaboration. The top 10 journals in percentage of litera-
ture are mainly in the field of dentistry followed by the field of microbiology. The author cooperation networks with the
highest number of publications include the network led by Zhou Xuedong of Sichuan University, and the network led by
Xu Hockin H.K and Weir Michael D of the University of Maryland, Baltimore. The research on microbiomes and mi-
crobes of dental caries focuses on the cariogenic toxicity and interaction of microorganisms, oral microbiomes, and the
relationship between dental caries and systemic diseases. The articles with high citation frequency mainly involve topics
such as dental caries, oral biofilm, oral microbiota, and Streptococcus mutans. Keyword research showed that “dental car-
ies,” “Streptococcus mutans,” “bacteria,” “dental plaque,” and “antibacterial activity” have been the primary focus of
research in the last decade. The number of keywords, such as “health” and “oral health,” is on the rise. The latest
emergence of “gut microbiome/microbiota” suggests that the oral gut microbiome axis is at the forefront of research in
this field, and researchers’ focus is gradually shifting toward the connection between dental caries and systemic diseases.
Conclusion Over the last decade, the number of publications in the field microbiomes and microbes of dental caries
has increased annually. This research trend will be the multi-omics of the overall oral microbiome, and new research
methods and techniques will contribute to the field of cariology.

[Key words] dental caries; oral microbiome; oral microbe; biofilm; Streptococcus mutans; oral-gut microbiome
axis; oral health; bibliometrics; visualized analysis research; research trend; multi-omics of the oral microbiome
J Prev Treat Stomatol Dis, 2024, 32(12): 933-944.
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{ Trends in the number of publications

Figure 1  Flowchart of the bibliometric analysis
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a: the number of annual publications; b: the cumulative number of publications in each year and their exponential regressions

Figure 2 The trend of publications in the research field of microbiomes and microbes of dental caries from 2014 to 2023

2 2014 2 2023 4t fol Az A i A= 1 ek ST s 4

22 KSR 65 A ER

2014 % 2023 (6], A 843 Pl I & = T 1 I8
WA S A SR SCE . kKSR R
55 8 R Tl A 2 AR A A DG Y SRR i LR S

I E AR AT T AR 1 s, B T R E R
I TAN 3 AP GAE P BT, o 6 Fh 2 JCR Q1
Tl Journal of oral microbiology J2& 12 %08, K& C & 4
Bt 5 (20.05% ) 138 T, A7 85 B SC#E, AR Mo-



AREEMIpTE 2024F 128 $32% 128
+ 936 - Journal of Prevention and Treatment for Stomatological Diseases, Dec. 2024, Vol.32 No.12  http://www.kqjbfz.com

lecular oral microbiology (12.78% , 45 j& ) #1 Caries re-
search (9.66% ,59 j ) o & i HE 44 55 WU ) Interna-
tional journal of oral science (1JOS)7E 10 3 F] b f1%
SZ e PR B e (10.8)  [] N2 e K 9k | FH i e 22

3 ), B SO R 51 56.3 YK 5 i & SR HELE 5
J\AE ) Journal of dental research (JDR) W) & 7% 43 35§
BT IR BUR 2 1 3 1) (3 363 1K)+ 3k S EU 4 45
T 1JOS A1 JDR TEA S ) 2 07

FT 1 2014 2 2023 4Rl oAb 25 504 W A5Us % SO o FERT 1045 F9381 T

Table 1 Top 10 journals in percentage of publications on microbiomes and microbes of dental caries from 2014 to 2023

Journal Percentage /% Publications/piece JCR™ partition 1F,;  Times cited Average times cited
Journal of oral microbiology 20.05 85 Q2 3.7 2 165 25.47
Molecular oral microbiology 12.78 45 Q1 2.8 1028 22.84
Caries research 9.66 59 Q1 2.9 1590 26.07
International journal of oral science 5.05 20 Q1 10.8 1126 56.3
Frontiers in oral health 4.35 16 Q1 3.0 171 10.69
Journal of dentistry 3.48 72 Q1 4.8 2133 30.04
Archives of oral biology 3.35 78 Q2 2.2 1476 18.92
Journal of dental research 3.35 68 Q1 5.7 3363 49.46
Oral health preventive dentistry 3.15 23 Q3 1.4 96 4.17
Journal of clinical pediatric dentistry 3.09 24 Q2 1.5 197 7.79
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Table 2 Top 10 countries in the number of publications and centrality in the field of microbiomes

and microbes of dental caries from 2014 to 2023

Publications number Centrality
Ranking Country Value Ranking Country Value
1 USA 722 1 USA 0.39
2 China 659 2 England 0.22
3 Brazil 329 3 Italy 0.17
4 India 215 4 Brazil 0.13
5 Japan 188 5 Spain 0.10
6 England 163 6 India 0.09
7 Germany 133 7 France 0.09
8 South Korea 126 8 Iran 0.08
9 Saudi Arabia 120 9 Saudi Arabia 0.06
10 ltaly 110 10 Japan 0.06
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Figure 3 The cooperation network of the top 10 most productive countries in the field of microbiomes and microbes of
dental caries from 2014 to 2023
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Table 3 Top 10 institutions in the number of publications in the field of microbiomes and microbes of dental caries from 2014 to 2023

Ranking Institution Country Publications Centrality
1 Sichuan University China 115 0.13
2 Universidade de Sao Paulo Brazil 58 0.04
3 University of Maryland, Baltimore USA 57 0.04
4 University of Florida USA 49 0.03
5 Universidade Estadual Paulista Brazil 40 0.05
6 University of Hong Kong China 40 0.06
7 Harvard University USA 37 0.08
8 Saveetha Dental College & Hospital India 33 0.00
9 Universidade Estadual de Campinas Brazil 33 0.02
10 University of Pennsylvania USA 32 0.07
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Figure 4 The cooperation network of institutions with more than 20 publications in the field of microbiomes

and microbes of dental caries from 2014 to 2023

B4 2014 2 2023 FFEH G A A HE WO A SR T 20 BIHLAE S AE 45

233 fEHE s R SCEE T KB, U
W F 12 907 H AR o K HEAET T RIEE K
Zk A EMER R4, FHFREE(L)IRE,
67 i ) SR x Gl m RS R AR T RED
B g Sk, HR 2 Xu Hockin H. K Z0#7 ( 5 B 22K
22 LR M EE 43 1%, 47 ) Al Weir Michael D #(4% (5
B2 R ERBYEE 18,355 ), 5 LA, Koo
Hyun #0452 EA i R 485 K (98.74) o

Bl S PR VEH A VE M 248 KRB 4 S TE,
FERAER /AN EB BT % T PR AR
B,y K2z 0 2 A FE A VIR (B2 IR
FREEA AR BRI A AE R, B B 22 RS R EE 43
) Xu Hockin H. K 5 Weir Michael D % 4] & 1 ,
1M Burne Robert A il Koo Hyun 5 %& % Y] 09 & 1F -

X PSS X AT RE 2 B 0 A 2 R i I o A I
(14 5 20 1A B EL A B A 1 P Rl 4 o
2.4 SUHk AL T AT

Y 51 22 Sk 6 ok SC R SR [E SR 1Y
SCEE PR G AT DL A Sk R — s R S R . A
CiteSpace 1, 51> Z 2 SCHRAR H1 AR 10 AF & 1 & 3%
B 18] 9 355 45 2, O HL3E T 3Ll 5 | 9 4568 A ] 1Y)
WEAANENRE, BOIRERR AL
BOIP R A E B RIS . A E SR 2 1 R
FAE A BARERME . MAEHE (QH)>0.3 -1
JE A (SE)=0.5 B, AT LA BEEHUR R4,

M B 3 BT, 5 1A Ok 5 i SR
FEY KRG R AR R RER
A S e R TR AF A, HLARAE 2017 AR DL A B 7E



AREEMBTE 2024F 128 $£32% £ 128
Journal of Prevention and Treatment for Stomatological Diseases, Dec. 2024, Vol.32 No.12  htip://www.kqjbfz.com + 939 -

R4 2014 F 2023 AEEHG AR A A My AU K SO R 10 PR

Table 4  The top 10 authors in the number of publications in the field of microbiomes and microbes of dental caries from 2014 to 2023

Ranking Authors Number of Publications Times cited Average times cited  Highly cited publications (cited times > 40)
1 Zhou Xuedong 67 2 281 34.04 20
2 Xu Hockin H. K 47 1534 32.64 15
3 Weir Michael D 35 1240 35.43 14
4 Cheng Lei 34 1229 36.15 15
5 Burne Robert A 30 1522 50.73 8
6 Li Yuqing 28 742 26.50 6
7 Peng Xian 23 586 25.48 3
8 Mira Alex 20 1340 67.00 13
9 Xu Xin 20 900 45.00 8
10 Koo Hyun 19 1876 98.74 13

Lingstrom Peter

N
Melo Mary Ann

Zhang Linglin

2019

g
Each node represents an author. The nodes’ size and the thickness of the lines are positively correlated to the publication of papers and the strength
of cooperation relationships, respectively. The color of the lines indicates the year of first cooperation
Figure 5 The cooperation network of authors with more than 10 publications in the field of microbiomes
and microbes of dental caries from 2014 to 2023
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Figure 6 Co-cited references network in the field of microbiomes and microbes of dental caries from 2014 to 2023
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Figure 7 Top 15 keywords by frequency in the field of microbiomes and microbes of dental caries from 2014 to 2023
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Figure 8 Keywords with the strongest bursts in the field of microbiomes and microbes of dental caries from 2014 to 2023
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